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ABSTRACl 

The po.sition of palaeomagnctic zones cogether wirh the occurrence of some 

miospore species in ihe section of Sait Range cnables its ctirrelation wich the 

référence .sections of Tatarian on ihc Russian Plaiform. So chc Wargal 

Limestone œrresponds roughl)' to rhe Vishkilsk)' Horizon (newly proposée! 

name inste;ul of Sevedrodvinsky Horizon) both boundaries of rhe former 

being slighrly younger than the corresponding boundaries of the lutter. The 

analogs of the lower pan of VishkÜsky Horizon and of the whole carly 

Tatarian are seemingly absent in the Sait Range. The Amb Formation is 

most probably of Kazanian âge. 
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RÉSUMÉ 
Corrélatiofis entre Lj coupe type (Russie) du Tatarian (Permien) et le Sait Range 

(Pakistan) : palynologie et paléomagnétisme. 

La position des zones paJéomagncriques associée à la présence de quelques 

espèces de miospores dans une coupe du Sait Range, permet des corrélations 

avec les coupes de réference du Tataricn de la Pl.ue-fbrme russe. Ainsi le cal¬ 

caire de Wargal correspond à l’horizon de Vishkilsky (nouveau nom de 

l'horizon de Sevedrodvinsky) dont les limites sont légèrement plus jeunes que 

celles du calcaire de Wargal. Les analogues de la partie inférieure de l'horizon 

de Vishkilsky et de l'ensemble du Tataricn .sont absents dans le Sait Range. 

La Formation Amb est plus ptobablemeni datée du Kazanien. 
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INTRODUCTION 

The well'known section of Permian and Triassic 

in thc Salr Range (Pakistan) is in two respects of 

great importance for the palynostratigraphy. 

Firstly> it yiclds abundanc and wcll-preserved 

miospores along with normal marine fauna. And 

although the calibration of chis section in terms 

of common Tcthys scalc is not quiie distinct as 

yct (Foster ^ Jones 19^)4), it srill provides a hope 

on thc corrélation between marine and 

non-marine scales of Upper Permian and Lower 

Triassic. 

Secondly, since thc Basic work by Balme (1970) 

it is évident, that rlie miospore assemblages from 

the Sait Range dcmonsiratc a mixture of forms 

rypical For different phylochoria of lhe past 

including ihose of botli northern and Southern 

hémisphères. It proves to he very usefiil For inter¬ 

regional palynostratigraphic corrélations proper, 

especially in the Late Permian conditions of the 

highest jihytogeographical diFFerenriarion of the 

Earth. So, Foster (1982) outlined the palynologi- 

cal corrélation of the Sidt Range wiih the Easterii 

Australia whilc Gomankov (1992) did the same 

tor thc Sait Range and the Russian Platform. 

The last corrélation may be however defincd 

much more exactiy due to the data on the 

palaeomagnetism of the section of Nammal 

Gorge (Sait Range) published by Haag & Heller 

(1991). 

PALYNOLOGICAL AND 

PALAEOMAGNETIC CORRELATIONS 

The Tatarian of the Russian Platform is usually 

suhdivided inio two subsiages and three horizons 

(from beiow upwards): Uizhumsky» Vishkilsky 

[the name ""Vishkilsky Horizon” was receiitly 

proposed insread of the name “Severodvinsky 

Horizon”, which turned to be invalid by nomen¬ 

clature reasons (Gomankov 1997)], and Vyàtsky, 

the first of them being early Tatarian and the rwo 

others being latc làtarian. Bcsides thaï the type 

sccuon oF thc Tatarian ar the Vyatka River was 

divided by Forsch (1963) into cIcA^en tinits callcd 

“beds” each of them having received ics own geo- 

graphical name (Fig. 1). Due to the numerous 

palaeomagnetic studics of the Russian Platform 

Permian (e.g.  ̂Boronin 1979, 1990; Burov étal. 

1996b), six palaeomagnetic zones were recogni- 

sed in the Tararian, three of them (R, R R^R R^P) 

being of fcvcrsal polaricy» onc (NRP) of variable 

polarity, and two (N,R N,P) of normal polarity 

(see Fig. 1 for relaiionship of this zonation with 

the above menrioncd subdivisions of the 

Tatarian). 

The bouiidane.s of ihe palaeomagnetic zones in 

the Sait Range may be localiscd as following 

(Burov et ai 1996a, b). R,P and NRP zones are 

not rcvealcd. Fhe R^P/N,P boundary lies in the 

lower part ol Wargal Limestone (berween rhe 

tinirs 24 and 27 of Nammal Gorge section). The 

NtP/RtP boundary lies* in thc upper part of 

Wargal Limestone (between the units 17 and 

18). The R^P/NiP boundary lies in rhe upper 

part of Chhidru Formation (in the lower part of 

rhe unir 72. approximately 18 m below the rop 

of rhe formation), rhe structure of the upper 

zone being analogous to chat of the R,P zone of 

the Russian rcference section. 

As miospores are concerned, the Wargal/Amb 

boundary is characterised hy the disappearance 

of Hamiapollenites and Corhaccites pollen grains 

a.s well as by rhe first appearance ot Lueckispontes 

virkkiiie Poronie & Klaus Ihere and below ail 

ranges of niiospore taxa in the Sait Range are 

adduced according to Balme (19"'0)]. At the 

Russian Pluvforin IhUniapolUnites and Omsac- 

r/Zer do not occur above thc Tatarian/Kazautan 

boundary, At the same boundary appears 

Lîieckisporite  ̂virkkiae (Fig. 2A). which ranges 

then throughoLit the wholc Tatarian. Conse- 

quently only K.rzanian (in any cas’e Pre-Tafarjan) 

âge may be ascribed to rhe Amb Formation, the 

stratigraphie gap being assumed at rhe 

Watgal/Amh boundary corresponding at Icast to 

the wholc early Tatarian. The présence of this 

gap çan be confirmed by the data on fauna as 

well. Thus according to E. Ya. Leven (pers, 

comm.), thc Amb Formation corresponds by its 

fauna to the Bolorian and the Wargal Limesione 

to thc Midian of thc Teihys marine scale, 

whcrcas thc fauna of Murgahian type was not 

found at ail in the Sait Range. 

It is inceresting that pollen grains of 

Sulcatisporites nilsoni Balme disappear at the 
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Fig. 1. — Correlating chart for the Upper Permian of Russian Plafforrrr and Sait Range. 

Wargal/Amb boundary as well. These miospores 

demonstrate a striking similarity with \lassic” 

forms of Vcskaspora ex gr. mûgnalis (Andrcycva) 

Harr (Fig. 3A) observed in the Kazanian of 

Russian Platform (Meyen 6c Gomankov 1971), 

and for instance rhey hâve rhe same split-like sul- 

cus> whereas pollen grains of V ex gr. mupialis 

frorn the Taiarian does not possess siich a sukus 

(Fig. 3C). It m:iy be assumcd rhar in rhe 

Kazanian and Tatarian ot ihc Rii.ssian Platform 

the pollen grains dcsignatcd as V. ex gr. rnagtîdlis 

belonged in lact to two diTcrcnt spccie.s bcing 

rhcrcforc of a big stratigraphie importance. If is 

also charactcristic ihat ihe.se dilferent types of 

pollen grains vverc attrîbutcd to different species 

oi Phylladodermit'. (1) the Kazanian one — to 

P. meridionalis S. Mcycn and P. arberi Zalessky 

(Meyen Gomankov 1971; Gomankov 

Meyen 1980; Anonymous 1986); (2) the 

Tatarian one - ro the .species of subgenus Aecjtm- 

tomia (Anonymous 1986). 

Other palynolijgical changes indicated by Balme 

(1970) at the Wargal/Amb boundary (i.c. ihe 

disappearance of Verrucosispontes cf. pluniverru- 

catus Imgrund and Pyrarnidosporites racemosus 

Balme as well as the appearance of Puncta- 

tisporites cf. rninuttis Ibrahim) give nothing for 

the corrélation with the Russian Platform, where 

the mentioned species are absent, 

rhe Chhidru/Wargal boundary finding itself on 

the palaeomagnetic grounds in the lower part of 

N^P zone lies therefore .somewhere near the 

boundary of Vyatsk}’’  and Vishkilsky horizons. In 

palynological respect it is characterised by the 

disappearance of the qua^imonosaccate pollen 

grains of Poîonksporhes notneus Bhatadwaj and 

the appearance of the monolete spores of 

f.imngat{nporitvs cdltosus Balmev l^)lypodi7Spor}les 

nmtabilis Balme, Lunnlasporttes vulgétris Wilson 

and pollen grains of Dcnsipollenites indicus 

Bharadwaj (infraturma Monopolsacciti), 

Klaimpalleriites schatihergcri (Potonie iSc Klaus) 

Jansonius, Cedripitespriscus Balme (infraturma 

Disacciatrileti), Potfiniesporites nticroçorpus 

(Schaarschmidt) Clarke (infraturma Striatiti) and 

Marmpipollenites Lriradiatus Balme 6c Hcnnelly 

(infraturma Piaecolpati). Of these species L caP 

losusr P mutdhilis, L. vulgitris^ D. indiens  ̂

P microcorpub and M. triradiatus are not known 

at the Russian Platform. K, schaubergeri appears 
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Fig. 2. — Miospores from the Kazanian and Talarian of Russian Plalform Ail  specimens are kept In the Geological Institule of the 
Russian Academy of Sciences. Moscow. Russia. A. LueckisporUes virkkiae Polonie & Klaus, spec. 4100/100-4*213. Urzhumsky 
Horizon: B, HamIapoHenites sp., spec. 4492/32b. the Kazanian, C. Cordaittna sp, (quasimonosaccate pollen grain), spec. 4388/1-3- 
1-1, Vyatsky Horizon; D. Kraeuselisporiles sp.. spec. 4552/371-4-184, Vyatsky Horizon; E. Limatulasporites (= Nevôsisporites) fos- 
sulatus (Balme) Helby & Foster, spec. 3774/3-X-49-22. Vyatsky Horizon; F, Osmundacidites senectus Balme, spec. 438B/1 *3-2-412. 
Vyatsky Horizon; G, Calamospora aff. landiana Balme, spec. 4552/371-4-70, Vyatsky Horizon. Scale bar: A, B, D-G, 0.02 mm; C, 
0.04 mm. 
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Fig. 3. — Miospores from the Kazanian and Tatarian of Russian Platform. AH specimens are kept in the Geological Institute of the 
Russian Academy of Sciences. Moscow, Russia. A. Vesicaspora ex gr. magnalis (Andreyeva) Hart, pollen grain with a split-like sul- 
cus, spec. 3775/246b-14. the Kazanian; B, Falcisporites sp., spec. 3774/3x-a(5A). Vyatsky Horizon; C, Vesicaspora ex gr. magrialis 
(Andreyeva) Hart, pollen grain without split-like sulcus, spec. 4552/371-4-47, Vyatsky Horizon; D, Cedripites priscus Balme, 
spec. 4552/371-4-148. Vyatsky Horizon: E, Fimbraesporites ? sp., spec. 4552/177-2-32. Vyatsky Horizon. Scale bar; A-C. E. F, 
0.02 mm; D, 0.04 mm. 

trustworthy at the Russian Platform ouly in chc 

Vetluzhskaya Formation of Triassic âge, i.e., ic 

lias confidently anorh£r stratigraphie range. 

Quasimonosaccaie pollen grains (Fig. 2C) occur 

rhroughouT ihc Tatarian  ̂although its abundance 

decreases strongly upwards and it bccomes excep- 

tionally rare in the Vyatsky Horizon. As Cedri¬ 

pites prisctis i.s concerned, rhe very sirnilar pollen 

grains (Fig. 30) are highly abundani ar the socal- 

Icd oxbow-lake level in the middie of Vyatsky 

Horizon, which yiclds most of palynologLcal 

saïuples of Vyatsky âge. However, Cedripites is 

also known in Isady locality of Vishkilsk)' âge. 

Miospore assemblage from the base of Vyatsky 
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Horizon was dcsaibed only once by Molin & 

Koloda (1972) froin Kalikino locality. ’l'his 

contains quasimonosaccate pollen Floriniîes Itibc' 

me Samoilovitch (though as a single specinien) 

and scemingly lacks pollen which conld be assi- 

gned ro Cedrijutes. Oh these grouruis, one may 

consider the Chhidru/Wargal boiindary lyîng 

slightiy higher than the ba.sc of Vyatsky Horizon 

but still lower than the oxbow-lake level, vvhere 

scvcral t’orms r>'pical for the uppermost Chhidru 

Formation appear (see below). 

It is notewortiiy that the uppermost Chhidru 

Formation is chanicteriscd by a pcculiar miospo- 

re assemblage, whicli play.s an imporiant part in 

the interregional ctirnelations, espccially conccr- 

ning Gondvvana (Fosccr 1982; Fosicr & Joncs 

1994). The exact posftion ol this assemblage in 

the "Russian” scalc was impossible ro déterminé 

by pure palynological means since several spccies 

(Nevesisporitt's fossulatus Ruime, Kmeusclisporites 

sp., Osmiimladdnes senectus Balme, CaUmospom 

Imîdiami Balme, PretHcolpipollenites hfutmdtvaji 

Balme, Fimhmesporites ? sp.. Falchporiies stabilis 

Balme), typical fijr  it, were .similar ro miosporcs 

known from rhe Vyatsky Horizon (Figs ID-C, 

3B, E, F), while oihers \Densoîsporît€S sp., 

Ltmdhladispora ahsoleta Balme, Cnetaceuepol- 

lenites siuuosus (Balme & Hennelly) Bharadwaj, 

Taeniaesporiies notntudensh LeschikJ appeared at 

the Russian Platform only from the base of 

Vetluzhskaya Formation (though pollen grains of 

Ephedripites are known in rhe Russian Platform 

Kazanian, in fan they do noi occur in the 

Tatarian and appear in noticeable amounts also 

in the Vetluzhskaya Formation only). Balme 

(1970) did noT dcfinc ihe précisé range of this 

uppermost Chhidru assemblage, but it seems 

very likcly, that ihcre is a rather hig unsampled 

interv'al bcns'een tbc uppermost samplcs of lower 

Chhidru assemblage and the lowermost samples 

of upper Chhidru assemblage. So the oxhow-lake 

level, from which rhe main large amounl of paly- 

nological samples of Vyatsky Florizon cornes, 

may well find itscll in this unsampled incerval of 

the Sale Range section. To judge from the distri¬ 

bution of Balmc’s samples in the Nammal Gorge, 

ail samples wirh the upper assemblage corne (rom 

the palaeomagnecic zone R3P, while oxbow-lake 

level lies in the upper part of zone N2P (at the 

boundary between rhe Bykovskye and 

Netyodovskye beds). The boundary between the 

upper and the lower palynological assemblages of 

Chhidru Formation finds thus itself somewhere 

inside the Nefyodovskyc beds. 

As a resuit the stratigraphie corrélation between 

the Russian Platform and the Sait Range may be 

represented as shown in the Figure 1. 
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